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Abstract
Background  and  objectives:  Total  knee  arthroplasty  and  total  hip  arthroplasty  are  associated
with chronic  pain  development.  Of  the  studies  focusing  on  perioperative  factors  for  chronic
pain, few  have  focused  on  the  differences  that  might  arise  from  the  anesthesia  type  performed
during surgery.
Methods:  This  was  a  prospective  observational  study  performed  between  July  2014  and  March
2015 with  patients  undergoing  unilateral  elective  total  knee  arthroplasty  (TKA)  or  total  hip
arthroplasty  (THA)  for  osteoarthritis.  Data  collection  and  pain  evaluation  questionnaires  were
performed  in  three  different  moments:  preoperatively,  24  hours  postoperatively  and  at  6  months
after surgery.  To  characterize  pain,  Brief  Pain  Inventory  (BPI)  was  used  and  SF-12v2  Health  survey
was used  to  further  evaluate  the  sample’s  health  status.
Results:  Forty  and  three  patients  were  enrolled:  25.6%  men  and  74.4%  women,  51,2%  for  total
knee arthroplasty  and48.8%  for  total  hip  arthroplasty,  with  a  mean  age  of  68  years.  Surgeries
were performed  in  25.6%  of  patients  under  general  anesthesia,  55.8%  under  neuraxial  anesthe-
sia and  18.6%  under  combined  anesthesia.  Postoperatively,  neuraxial  anesthesia  had  a  better
pain control.  Comparing  pain  evolution  between  anesthesia  groups,  neuraxial  anesthesia  was
associated  with  a  decrease  in  ‘‘worst’’,  ‘‘medium’’  and  ‘‘now’’  pain  at  six  months.  Combined
anesthesia  was  associated  with  a  decrease  of  ‘‘medium’’  pain  scores  at  six  months.  Of  the
three groups,  only  those  in  neuraxial  group  showed  a  decrease  in  level  of  pain  interference
in ‘‘walking  ability’’.  TKA,  ‘‘worst’’  pain  preoperatively  and  general  were  predictors  of  pain
development  at  six  months. Performed in Centro Hospitalar São João (CHSJ), Alameda Prof. Hernâni Monteiro, 4200--319 Porto, Portugal.
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Conclusions:  Patients  with  gonarthrosis  and  severe  pain  preoperatively  may  beneﬁt  from  indi-
vidualized pre-  and  intraoperative  care,  particularly  preoperative  analgesia  and  neuraxial
anesthesia.
© 2016  Sociedade  Brasileira  de  Anestesiologia.  Published  by  Elsevier  Editora  Ltda.  This  is  an
open access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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pós-operatória
Dor  após  cirurgia  eletiva  ortopédica  de  grande  porte  em  membro  inferior  e  o  tipo
de  anestesia:  isso  importa?
Resumo
Justiﬁcativa  e  objetivos:  A  artroplastia  total  de  joelho  e  a  artroplastia  total  de  quadril  estão
associadas  ao  desenvolvimento  de  dor  crônica.  Dentre  os  estudos  que  avaliam  os  fatores  peri-
operatórios  para  a  dor  crônica,  poucos  abordam  as  diferenc¸as  que  podem  surgir  do  tipo  de
anestesia  realizada  durante  a  cirurgia.
Métodos:  Estudo  observacional,  prospectivo,  realizado  entre  julho  de  2014  e  marc¸o  2015  com
pacientes  submetidos  à  ATJ  unilateral  eletiva  ou  ATQ  para  a  osteoartrite.  A  coleta  de  dados  e
a avaliac¸ão  da  dor  por  meio  de  questionários  foram  realizadas  em  três  momentos  distintos:  no
pré-operatório,  em  24  horas  de  pós-operatório  e  aos  seis  meses  após  a  cirurgia.  O  Inventário
Breve da  Dor  (IBD)  foi  usado  para  caracterizar  a  dor  o  e  o  Questionário  SF-12v2  foi  usado  para
avaliar melhor  o  estado  de  saúde  da  amostra.
Resultados:  Quarenta  e  três  pacientes  foram  inscritos:  25,6%  homens  e  74,4%  mulheres,  51,2%
para ATJ  e  48,8%  ATQ,  com  média  de  idade  de  68  anos.  A  cirurgia  foi  realizada  em  25,6%  dos
pacientes  sob  anestesia  geral,  em  55,8%  sob  anestesia  neuroaxial  e  em  18,6%  sob  anestesia
combinada.  No  pós-operatório,  a  anestesia  neuraxial  apresentou  melhor  controle  da  dor.  Na
comparac¸ão da  evoluc¸ão  da  dor  entre  os  grupos,  a  anestesia  neuraxial  foi  associada  a  uma
diminuic¸ão de  ‘‘pior’’,  ‘‘médio’’  e  ‘‘sem’’  dor  em  seis  meses.  A  anestesia  combinada  foi  asso-
ciada a  uma  diminuic¸ão  do  escore  ‘‘médio’’  de  dor  em  seis  meses.  Dos  três  grupos,  apenas
aqueles no  grupo  neuraxial  apresentaram  uma  diminuic¸ão  do  nível  de  interferência  da  dor
na ‘‘capacidade  de  caminhar’’.  ATJ,  ‘‘pior’’  dor  no  pré-operatório  e  anestesia  geral  foram
preditivos  de  desenvolvimento  de  dor  aos  seis  meses.
Conclusões:  Os  pacientes  com  gonartrose  e  dor  intensa  no  pré-operatório  podem  obter  benefício
de cuidados  individualizados  no  pré  e  intraoperatório,  particularmente  de  analgesia  no  pré-
operatório  e  anestesia  neuraxial.
© 2016  Sociedade  Brasileira  de  Anestesiologia.  Publicado  por  Elsevier  Editora  Ltda.  Este e´  um
artigo Open  Access  sob  uma  licenc¸a  CC  BY-NC-ND  (http://creativecommons.org/licenses/by-
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Introduction
Total  Knee  Arthroplasty  (TKA)  and  Total  Hip  Arthroplasty
(THA)  are  common  elective  procedures  whose  demand  is
continually  rising  due  to  ageing  population.1 According  to
the  Portuguese  Arthroplasty  Register  4234  primary  TKA  and
4440  primary  THA  were  performed  in  Portugal  in  2013,  80
and  63  of  these,  respectively,  in  Centro  Hospitalar  São  João.2
The  major  aim  of  these  surgeries  is  to  relief  pain,  improve
quality  of  life,  physical  activity  and  mobility,  allowing  a
better  social  and  psychological  well-being.3 Various  authors
have  studied  this  and  pain  relief  was  identiﬁed  as  the  most
important  factor  concerning  quality  of  life,  followed  by  psy-
chological  well-being  and  restoration  of  physical  activity.4
Despite  the  high  satisfaction  rates  published,5 up  to  20%
5 6of  TKA and  7%  of  THA patients  remain  dissatisﬁed  after
surgery  and  require  post-surgical  supplementary  medical
treatment,  producing  an  additional  burden  for  the  national
healthcare  system.7
c
d
dThe  ﬁnal  decision  to  undergo  surgery  is  based  on  a
urgeon--patient  agreement.  The  clinical  criteria  are  dif-
erent  between  orthopaedic  centres8 and  even  willingness
mong  patients  depends  on  age,  gender,  race,  socio-
conomic  status  and  pain.9 This  difference  is  even  higher
mong  orthopaedic  surgeons,  rheumatologists  and  primary
are  providers.  The  only  common  criteria  among  all  is  pain
ot  responsive  to  drug  therapy.10
Chronic  post-surgical  pain  has  been  associated  to  TKA  and
HA  in  several  studies.  Despite  the  technological  and  techni-
al  improvements,11,12 there  is  still  a  group  of  patients  with
ain  after  surgery.13 Pain-related  distress,  such  as  frustra-
ion,  anger  and  depression,  do  not  correlate  solemnly  to  the
ain  intensity  but  also  with  individual  belief,  expectation
nd  perception  of  their  condition.14
During  the  last  years,  investigators  are  searching  for
hronic  pain  predictors  after  TKA  and  THA  in  order  to
iminish  its  incidence.  Preoperative  pain  intensity,  disease
uration  and  post-surgical  anxiety  were  considered  the  main
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redictors  for  chronic  pain  development  after  an  uncompli-
ated  surgery.15 Other  factors  that  have  shown  relation  with
hronic  pain  include  female  sex,  younger  age  at  the  time  of
urgery16,17 and  pain  in  other  locations.18
Differences  in  postoperative  pain  control  due  to  anes-
hesia  technique  (neuraxial  anesthesia  versus  general
nesthesia)  for  lower  limb  joint  replacement  have  been
emonstrated.  Neuraxial  anesthesia  improves  postopera-
ive  outcomes  by  relieving  pain,  reducing  pulmonary
omplications,  allowing  early  mobilization  and  shortening
he  length  of  hospital  stay.19,20 It  is  also  associated  with  a
ecrease  in  systemic  infections21 and  mortality.22
The  aim  of  this  study  is  to  evaluate  if  the  type  of  anes-
hesia  interferes  with  postoperative  pain  in  a  population  of
atients  submitted  to  TKA  or  THA.
ethods
fter  approval  of  the  Ethics  Committee  of  Centro  Hospitalar
ão  João  (CHSJ),  in  Porto,  Portugal,  a  prospective  obser-
ational  study  was  performed  between  July  2014  and  March
015  with  patients  undergoing  unilateral  elective  TKA  or  THA
or  osteoarthritis.  Exclusion  criteria  were:  age  <18  years,
nability  to  give  informed  consent,  failure  to  understand
ortuguese  language,  refusal  to  participate,  American  Soci-
ty  of  Anesthesiologists  (ASA)  physical  status  >3,  analgesic
llergy,  peptic  disease,  previous  surgery  on  the  same  loca-
ion  and  time  between  surgery  and  chronic  pain  evaluation
ess  than  6  months.  The  patients  enrolled  signed  the  state-
ent  of  informed  consent.  Chronic  pain  deﬁnition  is  not
onsensual  in  the  literature.  The  authors  considered  chronic
ain  as  pain  that  is  present  at  least  6  months  after  the
urgery.23,24
Data  was  obtained  by  electronic  health  record  consul-
ation  and  evaluation  questionnaires  performed  in  three
ifferent  moments.  The  ﬁrst  (T0),  comprised  the  patient
ecruitment  during  the  anesthesiology  appointment  15  days
rior  to  the  surgery  in  which  the  informed  consent  dec-
aration  was  given  and  signed.  Authors  also  collected
ocio-demographic  data,  type  of  surgery,  ASA  physical  sta-
us,  pain  and  health  status  from  the  patient’s  point  of  view.
he  second  (T1),  was  obtained  24  h  after  surgery.  Authors
ecorded  the  type  of  anesthesia  (General  anesthesia  (GA),
euraxial  anesthesia  (NA)  or  Combined  anesthesia  (CA)  --
eneral  plus  neuraxial  anesthesia)  and  evaluated  pain.  Data
entioning  the  analgesic  medication  used  was  also  regis-
ered.  The  third  (T2)  was  conducted  by  phone,  at  least  6
onths  after  surgery,  when  the  authors  re-evaluated  pain.
Surgery  was  performed  by  a  team  of  orthopaedics  in  the
ospital’s  orthopaedic  unit,  with  no  interference  or  limita-
ion  by  the  investigation  team  for  the  purpose  of  this  work.
nesthesia  was  classiﬁed  as  General  if  only  intra-operative
ntravenous  and/or  inhalatory  anesthetics  and  analgesics
ere  used  with  ventilation  assistance,  as  Neuraxial  if  a  sub-
rachnoid  or  epidural  block  was  performed  with  or  without
ntra  or  postoperative  epidural  analgesia  and  combined  if
oth  criteria  overlapped.Pain  was  assessed  as  a  dependent  variable  in  both  the
ntensity  and  interference  domains,  using  Brief  Pain  Inven-
ory  (BPI)  in  T0  and  T2.  In  T1,  only  the  intensity  domains
f  BPI  were  used  to  assess  pain.  These  questionnaires  are
p
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alidated  for  the  Portuguese  population25--27 to  calculate  the
sychological,  socioeconomically  and  quality  of  life  related
o  pain.
Health  Status  by  the  patient’s  point  of  view  was  assessed
y  short  form  SF-12® Health  Survey  questionnaire  (SF-12v2
tandard  4  week)  in  T0  using  the  2009  norms.  It  has  been
alidated28 and  used  in  previous  studies.29 The  Portuguese
ersion  wording  and  format  was  modiﬁed.  License  for  the
se  of  the  SF-12v2  was  granted.
All  the  domains  recommended  by  the  Initiative  on  Meth-
ds,  Measurement  and  Pain  Assessment  in  Clinical  Trials
IMMPACT)  which  include  physical  and  emotional  function,
ain  severity,  pain  medication  usage,  pain  quality  and  the
emporal  aspects  of  pain  were  assessed.30
uestionnaires
rief  Pain  Inventory  (BPI)
PI  evaluates  the  multidimensional  perspective  of  pain,
amely  severity,  localization,  functional  interference  and
trategic  therapies.31 It  relies  on  a  numeric  range  scale
NRS)  that  evaluates  pain  intensity  from  0  to  10  (0  no
ain,  1--3  mild  pain,  4--6  moderate  pain,  7--9  severe  pain,
0  worst  pain).  BPI  captures  two  broad  pain  domains:  the
ensory  intensity  of  pain  and  the  degree  to  which  pain  inter-
eres  with  different  areas  of  life.  The  17  items  scale  also
aptures  pain  location,  pain  medication  use  and  response
o  treatments.  This  questionnaire  is  a  valid,  sensitive  and
eproductive  instrument  of  characterization  of  pain  with
xtensive  use  in  several  studies.32--34
tudy  Short  Form  12  (SF-12)
F-12  is  a  multipurpose  short-form  generic  measure  of
ealth  status  from  the  patient’s  point  of  view.  The  12  items
n  the  SF-12  are  a  subset  of  those  in  the  SF-36,  and  include  1
r  2  items  from  each  of  the  8  health  concepts:  physical  func-
ioning,  role  limitations  due  to  physical  health  problems,
odily  pain,  general  health,  vitality  (energy/fatigue),  social
unctioning,  role  limitations  due  to  emotional  problems  and
ental  health  (physical  distress,  psychological  distress  and
sychological  well-being).  The  Physical  and  Mental  health
omposite  Scale  scores  (PCS  &  MCS)  derive  from  the  8
ealth  concepts  and  are  transformed  to  a  T  score  (mean  = 50,
tandard  deviation  =  10).  A  mean  of  45  or  greater  indicates
t  least  average  overall  functioning  or  well-being  and  scores
ess  than  40  indicating  signiﬁcant  impairment.
tatistical  analysis
ll  statistical  analysis  was  performed  using  Software  SPSS®
ersion  22.0  (IBM  Corporation,  New  York,  USA).
Continuous  variables  were  expressed  as  mean  and
tandard  deviation  as  well  as  median  and  range.  Dichoto-
ous  outcomes  were  expressed  as  the  number  of  events  and
ercentage.
Normality  tests  were  conducted  using  Shapiro--Wilk  test
or  a  p  <  0.05.  When  non-normal  distribution  was  considered,
ruskal--Wallis  one-way  analysis  of  variance  was  performed
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Table  1  Basic  demographics  of  the  total  sample.
Gender
M  n  (%)  11  (25.6)
F n  (%)  32  (74.4)
Age (years)  Mean  ±  SD  68  ±  9
BMI Mean  ±  SD  29.88  ±  4.14
General  anesthesia n  (%)  11  (25.6)
Neuraxial  anesthesia n  (%) 24  (55.8)
Combined  anesthesia n  (%) 8  (18.6)
Surgical  intervention
TKA  n  (%)  22  (51.2)
THA n  (%)  21  (48.8)
ASA physical  score
1 n  (%)  2  (4.7)
2 n  (%)  35  (81.4)
3 n  (%)  6  (14)
Pain in  T0
TKA  n  (%)  21  (95.5)
THA n  (%)  21  (100)
Total n  (%)  42  (97.7)
Pain in  T1
TKA  n  (%)  20  (90.9)
THA n  (%)  20  (95.2)
Total n  (%)  40  (93)
Pain in  T2
TKA  n  (%)  15  (68.2)
THA n  (%)  5  (23.8)
Total n  (%)  20  (46.5)
T0, preoperatively; T1, 24 hours postoperatively; T2, 6 months
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for  comparison  between  groups  when  assessing  continuous
or  ordinal  variables.  One-way  ANOVA  was  used  when  normal-
ity  was  considered.
Crosstabs  were  used  to  compare  nominal  variables
between  the  groups.  Exact  Fisher  test  was  used  to  deter-
mine  the  correlation  when  3  groups  were  compared.  If  two
groups  analysis  was  carried,  the  investigational  team  used
chi-square  test  instead.
Wilcoxon  signed-rank  test  was  used  when  comparing  two
related  samples.  If  both  variables  followed  a  normal  distri-
bution,  paired  t test  was  used  instead.
A  logistic  regression  model  was  performed  to  ascertain
the  effects  of  the  surgical  procedure,  ‘‘worst’’,  ‘‘least’’,
and  ‘‘now’’  pain  pre  and  postoperatively  and  type  of  anes-
thesia  on  the  likelihood  of  having  pain  at  6  months.  Medium
pain  score  variable  was  excluded  of  the  model  due  to  mul-
ticollinearity.
All  reported  p-values  are  two  tailed,  with  a  p-value  of
0.05  indicating  statistical  signiﬁcance.
Results
107  patients  were  evaluated  during  the  anesthesiology
appointment  prior  to  the  surgery  (T0),  43  had  the  surgery
cancelled  or  rearranged  for  a  date  that  did  not  comprise
the  study  timeframe,  2  were  excluded  for  incomplete  BPI  in
T0.  Of  the  62  that  completed  T0  and  T1,  3  were  excluded  for
not  meeting  the  6  months  minimum  time  after  surgery  and
16  for  not  answering  the  phone  call  on  T2  (response  ratio
73%),  leaving  a  ﬁnal  sample  of  43  patients.
Demographics
Basic  demographics  of  the  43  patients  can  be  found  in
Table  1.
Sample  comprised  25.6%  men  and  74.4%  women,  51.2%
TKA  and  48.8%  THA.  Mean  age  at  the  time  of  surgery  was
68  years  and  mean  body  mass  index  (BMI)  was  29.88.  The
majority  of  the  sample  (81.4%)  scored  ASA  2  physical  status
and  14%  scored  ASA  3.  Concerning  anesthesia  type,  25.6%
patients  were  submitted  to  GA,  55.8%  to  NA  and  18.6%  to
CA.  Pain  was  reported  by  42  patients  (97.7%)  at  T0,  by  40
(93%)  patients  at  T1  and  by  20  patients  (46.5%)  at  T2.
Surgery  (p  =  0.456),  age  (p  =  1.000),  sex  (p  =  0.648),  BMI
(p  =  0.807),  ASA  physical  status  score  (p  =  0.321)  and  health
status  level  from  the  patient’s  point  of  view  (PCS,  p  =  0.065;
MCS,  p  =  0.147)  did  not  interfere  with  the  anesthesia  type
choice  (Table  2).
Pain  and  pain  related  results
Preoperative  (T0)  pain  evaluation
At  T0,  when  BPI  questionnaire  was  applied  in  pain  intensity
domains,  no  differences  were  found  between  the  3  anesthe-
sia  groups  (Table  3).24  h  after  surgery  (T1)  pain  evaluation
At  T1,  in  the  intensity  domain  of  BPI,  pain  ‘‘now’’  was  sta-
tistically  signiﬁcant  (p  =  0.035),  with  GA  reporting  a  median
pain  of  4  (min  =  0,  max  =  8)  while  NA  and  CA  reported  a
w
t
gpostoperatively; BMI, Body Mass Index; ASA, American Society of
Anesthesiologists (ASA) physical status.
edian  of  0  (Neuraxial:  min  =  0,  max  =  7;  combined:  min  =  0,
ax  =  6).
‘‘Worst’’,  ‘‘least’’  and  ‘‘medium’’  pains  were  similar
etween  groups  (p-values  0.544,  0.185  and  0.456  respec-
ively).  In  all  groups  there  were  patients  that  reported
he  maximum  of  pain  intensity,  with  no  statistical  differ-
nce  being  found  in  the  ‘‘worst’’  pain  (GA:  median  =  8,
in  =  5,  max  =  10;  NA:  median  =  8,  min  =  3,  max  =  10;  CA:
edian  =  7.50,  min  =  5,  max  =  10).  Although  ‘‘least’’  pain  had
imilar  scores  with  median  score  varying  between  0  and
 among  the  three  groups,  the  CA  and  GA  groups  scored
igher  intensity  levels  (CA:  median  =  0,  min  =  0,  max  =  5;
A:  median  =  0,  min  =  0,  max  =  3;  GA:  median  =  1,  min  =  0,
ax  =  6,  p  =  0.185).
 Months  after  surgery  (T2)  pain  evaluation
t  T2,  20  patients  (46.5%)  reported  pain.  The  anesthe-
ia  group  with  a  higher  percentage  of  cases  was  CA  group
62.5%).  However,  no  statistical  signiﬁcance  was  found
etween  anesthesia  type  groups  (p  =  0.645).
CA  and  NA  were  associated  with  lower  scores  of  ‘‘worst’’
nd  ‘‘least’’  pains.  Nonetheless,  no  statistical  signiﬁcance
as  found  among  groups  (p  =  0.352  and  p  =  0.496  respec-
ively).
Comparing  the  evolution  of  pain  between  anesthesia
roups  (Fig.  1),  NA  was  associated  with  a  decrease  in
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Table  2  Demographics  according  to  anesthesia.
General  anesthesia  Neuraxial  anesthesia  Combined  anesthesia  p
Surgery  0.456a
TKA  n  (%)  4  (36.4)  14  (58.3)  4  (50)
THA n  (%)  7  (63.6)  10  (41.7)  4  (50)
Age 1.000a
<65  n  (%)  4  (36.4)  8  (33.3)  3  (37.5)
>65 n  (%)  7  (63.6)  16  (66.7)  5  (62.  5)
Sex 0.648a
M  n  (%)  4  (36.4)  5  (20.8)  2  (25)
F n  (%) 7  (63.6) 19  (79.2) 6  (75)
BMI 0.807a
<25  n  (%) 1  (9.1) 2  (9.1) 1  (14.3)
>25 n  (%)  7  (63.6)  10  (41.7)  4  (57.1)
>30 n  (%)  3  (27.3)  10  (41.7)  2  (28.6)
ASA 0.321a
<3  n  (%)  8  (72.7)  22  (91.7)  7  (87.5)
=3 n  (%)  3(27.  3)  2(8.  3)  1(12.  5)
SF-12
PCS Mean  ±  SD  27.54  ±  8.21  31.60  ±  5.58  26.20  ±  5.49  0.065b
MCS  Mean  ±  SD  50.68  ±  11.85  43.35  ±  11.94  40.34  ±  12.97  0.147b
BMI, Body Mass Index; ASA, American Society of Anesthesiologists (ASA) physical status; PCS, Physical Composite Scale; MCS, Mental
Composite Scale.
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pa Ficher’s Exact Test.
b One-way ANOVA.
‘worst’’,  ‘‘medium’’  and  ‘‘now’’  pain  (p  =  0.037,  p  =  0.019,
 =  0.011,  respectively)  between  T0  and  T2  and  ‘‘worst’’
ain  between  T1  and  T2.  CA  was  associated  with  a  decrease
f  ‘‘medium’’  pain  scores  between  T0  and  T2  (p  =  0.041)  and
1  and  T2  (p  =  0.041).ain  interference  domain
t  T0,  all  patients  that  reported  pain,  complained  of  some
ort  of  interference  in  their  daily  life  due  to  pain  (Table  4),
w
t
i
Table  3  Pain  related  variables  according  to  anesthesia.
General anesthesia Neuraxial
n (%) Mean ± SD Median
(min--max)
n  (%) Mean ± S
Pain at T0 10 (91) 24 (100) 
Worst pain 7 ± 1.94 7 (4--10) 7.50 ± 1.
Least pain 2.20 ± 2.04 2 (0--6) 2.29 ± 2.
Medium pain 5.20 ± 2.49 5 (2--10) 5.13 ± 1.
Now pain 3.4 ± 3.27 2 (0--10) 3.88 ± 3.
Pain at T1 9 (81.8) 23 (95.8) 
Worst pain 7.89 ± 2.21 8 (5--10) 7 ± 2.
Least pain 2 ± 2.45 1 (0--6) 0.65 ± 1.
Medium pain 4.67 ± 2.12 4 (2--8) 3.48 ± 1.
Now pain 4.11 ± 2.89 4 (0--8) 1.74 ± 2.
Pain at T2 5 (50) 10 (41.7) 
Worst pain 7.40 ± 2.61 8 (3--10) 5.40 ± 2.
Least pain 2.80 ± 3.11 2 (0--7) 1.60 ± 3.
Medium pain 2.50 ± 2.65 2 (0--6) 2.80 ± 3.
Now pain 3.20 ± 3.42 3 (0--8) 1.70 ± 3.
Mean scores with standard deviation and median score with maximum and minimum 
scores, using a 0--10 numeric range scale (NRS). T0, pre-operatively, T2, post operative
a Fisher’s Exact Test.
b Kruskal--Wallis one-way analysis of variance.
c One-way ANOVA.
d p < 0.05.articularly  in  general  activity,  mood,  walking  ability  and
ormal  work.  In  T0,  GA  was  associated  with  interference  of
ain  on  mood  preoperatively  when  compared  with  the  other
ype  of  anesthesia  (p  =  0.046).
At  T2,  general  activity,  walking  ability  and  normal  work
cored  higher  medians.  However  not  all  patients  reporting
ain  complained  of  interference  in  their  life  due  to  pain,
ith  no  statistical  difference  found  between  type  of  anes-
hesia  groups.
Although  many  patients  reported  a  decrease  of  pain
nterference  between  T0  and  T2,  only  those  in  NA  group
 anesthesia Combined anesthesia
D Median
(min--max)
n  (%) Mean ± SD Median
(min--max)
p
8 (100) 0.422a
72 8 (3--10) 7.25 ± 2.82 7.50 (3--10) 0.720b
81 2 (0--6) 3.13 ± 2.4 3 (0--6) 0.525b
85 5 (2--10) 5.50 ± 2.07 6 (2--8) 0.905c
06 4.50 (0--10) 5.50 ± 2.45 6 (0--8) 0.311c
8 (100) 0.240a
05 8 (3--10) 7.50 ± 2.20 7.50 (5--10) 0.544c
03 0 (0--3) 1 ± 1.92 0 (0--5) 0.185b
28 4 (0--5) 4 ± 1.85 3.50 (2--7) 0.456b
14 0 (0--7) 1.38 ± 2.56 0 (0--6) 0.035b,d
5 (62.5) 0.645a
86 4.50 (3--10) 6.80 ± 2.95 5 (4--10) 0.352b
34 0 (0--10) 1 ± 1.73 0 (0--4) 0.496b
55 1 (0--10) 2 ± 1.73 1 (1--5) 0.930b
65 0 (0--10) 0 0 (0) 0.138b
of the intensity of pain in its ‘‘worst’’, ‘‘least’’, ‘‘medium’’ and ‘‘now’’. BPI
ly.
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Figure  1  Comparison  of  pain  intensity  using  all  the  domains
of pain  in  BPI  between  T0  (pre-operatively)  and  T2  (6  months
post operatively)  using  Wilcoxon  signed-rank  test.  a,  p  =  1.000;
a′,  p  =  0.586;  b,  p  =  0.891;  b′,  p  =  1.000;  c,  p  =  0.144;  c′,  p  =  0.066;
d, p  =  0.892;  d′,  p  =  0.588;  e,  p  =  0.037;  e′,  p  =  0.028;  f,  p  =  0.102;
f′,  p  =  0.416;  g,  p  =  0.019;  g′,  p  =  0.412;  h,  p  =  0.011;  h′,  p  =  0.915;
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ni, p  =  0.581;  i′,  p  =  0.257;  j,  =  0.144;  j′,  p  =  0.157;  k,  p  =  0.041;  k′,
p =  0.041;  l,  p  =  0.066;  l′,  p  =  0.180;  *p  <  0.05.
showed  a  lower  level  of  interference  in  ‘‘walking  ability’’
(p  =  0.007).
Predicting  pain
A  logistic  regression  (Table  5)  was  performed  to  ascertain
the  effects  of  surgical  procedure,  ‘‘worst’’,  ‘‘least’’  and
‘‘now’’  pain  pre  and  postoperatively  and  type  of  anesthesia
on  the  likelihood  to  have  pain  at  6  months.
TKA  (p  =  0.007),  ‘‘worst’’  pain  preoperatively  (p  =  0.043)
and  NA  (p  =  0.042)  were  associated  with  development  of  pain
at  6  months.Discussion
Total  joint  arthroplasty  is  the  gold-standard  treatment  for
‘‘end-stage’’  osteoarthritis.35 Several  risk  factors  related
e
p
n
s
Table  4  Interference  of  pain.
General anesthesia 
T0 T2 p T
Interference of pain, n (%) 10 (91) 10 (0--10) 2
General activity (Mean ± SD) 7.90 ± 1.85 7 ± 4.47 0.893a
Mood (Mean ± SD) 8.10 ± 2.2 5.4 ± 4.56 0.416a
Walking ability (Mean ± SD) 8.20 ± 1.62 6 ± 3.84 0.322b
Normal work (Mean ± SD) 8.60 ± 0.97 7 ± 4.12 0.285a
Relations with other people (Mean ± SD) 3.40 ± 4.22 2.60 ± 3.71 0.109a
Sleep (Mean ± SD) 5.70 ± 3.40 3.80 ± 4.02 0.461a
Enjoyment of life (Mean ± SD) 4.50 ± 3.87 3.40 ± 2.07 0.144a
Mean scores and standard deviation of the interference of pain in da
(NRS). T0, pre-operatively; T2, post operatively.
a Wilcoxon signed-rank test.
b Paired t test used, ‘‘walking ability’’ followed a normal distribution
c p < 0.05.and  type  of  anesthesia  633
o  the  patient,  surgery  or  postoperative  period,  have  been
ecently  identiﬁed  for  continuous  pain  and  disability  after
otal  joint  arthroplasty.  Patients’  non-modiﬁable  charac-
eristics  such  as  younger  age,  female  sex,  low  income
nd  lack  of  education  are  associated  with  a  higher  prob-
bility  of  developing  chronic  postsurgical  pain.16,17,36,37
qually,  modiﬁable  factors  such  as  anxiety,  depression,
ain  catastrophizing,  comorbidities,  obesity,  BMI,  high-
ntensity  baseline  pain,  unrealistic  patients’  expectations,
nd  extent,  local  and  incision  type  have  also  proved  to  be
ssociated  with  the  development  of  pain.38,39 From  these,
besity  and  BMI  have  shown  a  negative  impact  on  pain  and
unction  after  primary  elective  TKA  and  THA.40,41
Postoperative  analgesia  is  a  developing  area  and  anesthe-
ia  is  an  essential  part  when  choosing  the  analgesia  protocol.
he  type  of  anesthesia  depends  on  multiple  factors,  related
o  the  patient’s  features  and  preferences,  the  anesthesi-
logist’s  experience  and  to  the  surgery  and  rehabilitation
equirements.
In  this  study,  the  authors  explored  the  factors  that  may
nﬂuence  postoperative  pain  control  and  chronic  pain  devel-
pment  after  THA  and  TKA  and  the  relation  between  them
nd  the  anesthesia  technique.
Most  of  the  patients  of  this  study  were  selected  for  NA
55.8%).  This  choice  did  not  depend  on  preoperative  factors
uch  as  surgical  intervention,  age,  gender,  BMI  and  ASA  phys-
cal  status  and  probably  reﬂected  the  anesthesiologist’s  or
nesthesiology  department’s  preferences.  On  a  retrospec-
ive  review  of  THA  and  TKA,  performed  in  400  USA  hospitals,
emtsoudis  et  al.  reported  that  74.8%  were  submitted  to
A,  11%  to  NA  and  14.2%  to  CA,42 which  may  also  reﬂect
ocal  or  personal  preferences  or  the  time  of  data  collection
2006  until  2010).
Daily  activities,  such  as  dressing,  walking,  climbing  up
r  down  a  ﬂight  of  stairs  might  pose  a  challenge  for  most
f  the  patients  preoperatively.  So  it  is  understandable  that
atients’  expectations  after  surgery  are  high,  hoping  to
egain  activity  and  improvement  of  pain.43,44 In  this  study,
ll  patients  that  reported  pain  in  the  preoperative  period
omplained  of  some  interference  in  their  life  due  to  pain,
articularly  in  general  activity,  mood,  walking  ability  and
ormal  work.  But  only  GA  was  associated  with  interfer-
nce  of  pain  on  mood.  The  authors  cannot  exclude  that
atients’  mood  may  have  inﬂuenced  the  anesthetic  tech-
ique  choice  by  the  anesthesiologist.  At  6 months  after
urgery,  the  authors  did  not  ﬁnd  any  relation  between
Neuraxial anesthesia Combined anesthesia
0 T2 p T0 T2 p
4 (100) 9 (38) 8 (100) 5 (63)
6.71 ± 2.59 5 ± 3.39 0.310a 7.5 ± 1.51 7.50 ± 2.08 1.000a
4.92 ± 3.51 2 ± 3.42 0.106a 5.63 ± 3.78 1.50 ± 1.92 0.593a
7.88 ± 1.96 5.11 ± 2.98 0.007b,c 8.13 ± 1.89 6.25 ± 2.99 0.174b
6.79 ± 2.28 5.78 ± 3.73 0.498a 7.63 ± 2.13 4.75 ± 4.57 0.102a
3.63 ± 3.49 1.11 ± 3.33 0.136a 3.38 ± 3.38 0 0.317a
3.25 ± 3.07 2.78 ± 3.7 0.175a 4.88 ± 3.14 2.50 ± 5 0.180a
4.21 ± 3.30 1.78 ± 3.35 0.671a 4.88 ± 3.9 0 0.180a
ily aspects of life. BPI scores, using a 0--10 numeric range scale
 in both T0 and T2.
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Table  5  Logistic  regression  assessing  the  likelihood  of  development  pain  at  6  months.
Estimate  Standard  error  Wald  Sig  OR  95%  CI  for  OR
Lower  bound  Superior  bound
Total  knee  arthroplastyb 5.606  2.077  7.286  0.007c 271.924  4.643  15925.872
PCS −0.052  0.117  0.195  0.659  0.950  0.755  1.194
MCS −0.078  0.055  2.022  0.155  0.925  0.831  1.030
Neuraxial anesthesiaa −4.202  2.064  4.144  0.042c 0.015  0.000  0.855
Combined anesthesiaa −1.437  1.926  0.557  0.456  0.238  0.005  10.358
‘‘Worst’’ pain  preoperatively 0.835 0.404 4.103  0.043c 0.039  2.306  1.044
‘‘Least’’ pain  preoperatively 0.018 0.296 0.057 0.811 0.952 1.018  0.570
‘‘Now’’ pain  preoperatively 0.145 0.220 0.596 0.440 0.510 1.156 0.751
‘‘Worst’’  pain  24  h  postoperatively  −0.274  0.351  0.563  0.453  0.436  0.760  0.382
‘‘Least’’ pain  24  h  postoperatively  −0.850  0.454  3.294  0.070  0.061  0.427  0.175
‘‘Now’’ pain  24  h  postoperatively  0.070  0.295  0.129  0.720  0.813  1.072  0.602
PCS, Physical Composite Scale; MCS, Mental Composite Scale.
The model explained 65% (Nagelkerke R2) of the presence of pain and correctly classiﬁed 82.5% of cases.
a Compared to reference category General anesthesia.
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nesthesia  and  interference  of  pain  on  daily  life  activi-
ies.  Many  patients  reported  a  decrease  of  pain  interference
etween  T0  and  T2.  However  only  those  in  NA  group  showed
 lower  level  of  interference  in  ‘‘walking  ability’’.
TKA  has  been  associated  with  a  higher  likelihood  of
hronic  postoperative  pain  development  than  THA.12 In  fact,
 higher  number  of  patients  submitted  to  TKA  complain  of
ain  at  6  months,  as  demonstrated  by  Wylde  et  al.  in  2011
nd  Pinto  et  al.  in  2013.18,45 The  author’s  study  further  sup-
orts  these  results  by  ﬁnding  that  68.2%  of  the  TKA  patients
nd  23.8%  of  the  THA  group  complained  of  pain  at  6  months
fter  surgery.  Pinto  et  al.  also  reported  the  pain  interfer-
nce  in  daily  activities,  with  higher  results  being  found  on
ur  sample.  This  might  have  occurred  due  to  our  higher  mean
f  age.
Acute  postsurgical  pain  has  been  described  as  a  chronic
ostoperative  pain  predictor.46--49 However,  presurgical  pain
as  showed  a  stronger  predictive  value50,51 which  seems
lausible  in  face  of  the  long-term  inﬂuence  that  it  might
ose  on  the  neuro-physiologic  processes  underlying  chronic
ostoperative  pain  development.15,52 In  our  model  all  post-
urgical  pain  intensity  variables  failed  to  show  signiﬁcance
n  predicting  pain  at  6  months.  Only  ‘‘worst’’  pain  pre-
peratively  showed  predicting  capability,  supporting  the
mportance  of  presurgical  pain  as  predictor.
In  this  sample,  NA  showed  a  protective  trend  in  pain
evelopment  at  6  months  when  compared  to  GA  (OR  <  1).
n  fact,  NA  was  associated  with  lower  ‘‘worst’’,  ‘‘medium’’
nd  ‘‘now’’  pain  between  T0  and  T2.  Although  the  authors
id  not  ﬁnd  any  similar  studies  that  assessed  the  predic-
ion  of  chronic  postoperative  pain  between  THA/TKA  and
nesthesia  type,  this  has  been  demonstrated  in  other  sur-
ical  models.  In  fact,  inguinal  herniorrhaphy,53 caesarean
ection50,54 or  hysterectomy55 have  shown  a  higher  likelihood
f  developing  pain  at  6  months  with  GA  when  compared  with
A.
Patients  on  the  NA  or  CA  group  had  a  better  pain  control
n  the  ‘‘now’’  pain  intensity  scale,  at  24  h  postoperatively.
his  is  probably  the  result  of  the  postoperative  analgesic
a
o
t
frotocol.  In  fact,  patients  on  the  NA  and  CA  groups  had  a
tronger  analgesic  protocol  (based  on  neuroaxial  opioid  and
ocal  anesthetic  plus  systemic  analgesics  and/or  NSAID)  than
A  group  (based  on  systemic  NSAID’s,  Paracetamol  and  Weak
pioids,  with  strong  opioids  being  used  as  rescue  medica-
ion).  Macfarlane,  in  an  extended  review,  reported  similar
esults  with  NA  showing  beneﬁts  on  pain  in  the  ﬁrst  72  h  and
n  opioid  consumption.19 Other  studies  only  demonstrated
eneﬁts  of  spinal  anesthesia  in  the  ﬁrst  6  h  after  TKA56 or
HA,57 but  in  these  cases,  patients  only  received  intrathe-
al  local  anesthetics  (with  no  opioid).  Nonetheless,  a  better
ain  control  has  been  associated  with  a  shorter  recovery
ime,  faster  mobilization  and  discharge,  which  may  improve
ife  quality.58
The  authors  recognize  some  limitations  on  this  study
hat  may  compromise  its  external  validity.  The  sample  is
mall  due  to  the  follow-up  losses,  all  patients  are  from
 single  academic  institution,  authors  did  not  evaluate
omplications  resulting  from  anesthesia  or  surgery  nor
ost  discharge  events  and  did  not  take  in  account  other
nesthesia/analgesia  methods  such  as  peripheral  nerve
locks.
onclusion
n  this  prospective  study,  total  knee  arthroplasty,  ‘‘worst’’
ain  preoperatively  and  general  anesthesia  are  predictors  of
hronic  pain  development.
Patients  with  gonarthrosis  and  severe  pain  preoperatively
ay  beneﬁt  from  individualized  pre-  and  intraoperative
are,  particularly  preoperative  analgesia  and  neuraxial
nesthesia.
This  study  was  observational  and  the  results  may  be  a
eﬂection  of  the  patients’  characteristics  or  due  to  being small  sample  instead  of  the  effects  caused  by  the  type
f  anesthesia.  A  randomized  controlled  trial  comparing  the
ype  of  anesthesia  and  the  pain  development  at  6 months
or  each  speciﬁc  arthroplasty  is  recommended.
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Nonetheless,  this  study  is  another  important  step  towards
a  better  comprehension  of  the  development  of  chronic  pain
after  a  major  arthroplasty  of  the  lower  limb.
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